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Abstract 
 

Furing _uly +nd =ugust 5::; Oe Bisited B+rious +pplied science +nd .iddleO+re groups 
in the A4`4 in order to g+ther #+sic infor.+tion on the serBices +nd function+lity these 
proaects +re using4 8ur .otiB+tion O+s to help guide the deBelop.ent of future +ctiBities 
+nd priorities Oithin the A4`4bs 8pen MiddleO+re Wnfr+structure Wnstitute c8MWWd +nd the 
Qlo#us =lli+nce cQlo#usd +nd to infor. the Oider Qrid co..unity of the st+tus of so.e 
current serBices4 Ie held .eetings Oith +pplic+tion deBelopers Oith so.e Qrid 
[gener+lly Qlo#us ToolPit 5 or Qlo#us ToolPit K] or Ie# serBices eRperienceH those Oith 
softO+re th+t .ight #e of #ro+der use or interestH +nd those Oho h+Be eRpressed 
diss+tisf+ction Oith current toolsH in order to underst+nd their issues in .ore det+il4 The 
tOenty-fiBe groupsH listed in the =ppendiRH included represent+tiBe +pplic+tions fro. 
#iologyH che.istryH physicsH cli.+tologyH +nd other scientific fieldsH +s Oell +s + s.+ller 
set of #+sic tool #uilders4 Wn +dditionH infor.+l discussions tooP pl+ce +t seBer+l 
OorPshops during this ti.e to get + #ro+der scope in cert+in +re+s4 
 
Wn this +rticle Oe det+il the results of our conBers+tions Oith users4 Ihile the results +re 
not uneRpectedH Oe note th+t the r+nPing of needs #y the users O+s euite different fro. 
Oh+t .+ny tool deBelopers h+Be +ssu.ed4 Ie det+il our findings in the +re+s of the 
continued need for tr+iningH securityH serBice function+lity +s seen #y the usersH det+ils on 
toolsH +nd #uildVinfr+structure co..ents4 Ie +lso highlight the .ost co..only st+ted 
concerns th+t e.erged fro. these interBieOs4 
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Furing _uly +nd =ugust 5::; Oe Bisited B+rious +pplied science +nd .iddleO+re groups 
in the A4`4 in order to g+ther #+sic infor.+tion on the serBices +nd function+lity these 
proaects +re using4 8ur .otiB+tion O+s to help guide the deBelop.ent of future +ctiBities 
+nd priorities Oithin the A4`4fs 8pen MiddleO+re Wnfr+structure Wnstitute c8MWWd +nd the 
Qlo#us =lli+nce cQlo#usd +nd to infor. the Oider Qrid co..unity of the st+tus of so.e 
current serBices4 Ie held .eetings Oith +pplic+tion deBelopers Oith so.e Qrid 
[gener+lly Qlo#us ToolPit 5 or Qlo#us ToolPit K] or Ie# serBices eRperienceH those Oith 
softO+re th+t .ight #e of #ro+der use or interestH +nd those Oho h+Be eRpressed 

 L



diss+tisf+ction Oith current toolsH in order to underst+nd their issues in .ore det+il4 The 
tOenty-fiBe groupsH listed in the =ppendiRH included represent+tiBe +pplic+tions fro. 
#iologyH che.istryH physicsH cli.+tologyH +nd other scientific fieldsH +s Oell +s + s.+ller 
set of #+sic tool #uilders4 Wn +dditionH infor.+l discussions tooP pl+ce +t seBer+l 
OorPshops during this ti.e to get + #ro+der scope in cert+in +re+s csecIEH EerIEH 
3N33d4  
 
Meetings Oith groups B+ried fro. h+lf-hour to h+lf-d+y ti.e slots +nd coBered + Oide 
B+riety of topicsH concentr+ting on current use +nd needs4 Ie considered perfor.ing 
structured interBieOs #+sed on + st+nd+rd euestionn+ireH #ut differences in #+cPgrounds 
+nd PnoOledge of the interBieOees .+de this +ppro+ch ineffectiBeH so the interBieOs Oere 
not for.+lly structured +s such4 Wnste+dH Oe +sPed Oh+t function+lity the groups h+d tried 
in the p+stH Oh+t their +pplic+tions needed tod+y fro. the current Qrid infr+structuresH 
+nd Oh+t function+lity the group O+s considering for ne+r-future pl+ns4 Most .eetings 
ended #y our ineuiring Oh+t function+lity the group thought O+s .ost i.port+nt +nd still 
l+cPing in tod+yfs tools or serBices4  
 
8Ber the course of the interBieOs seBer+l #+sic ide+s #eg+n to repe+t the.selBesg +nd 
Ohile Oe c+nnot cl+i. to h+Be interBieOed +ll possi#le groupsH the topics coBered #y the 
second h+lf of our discussions only reinforced the initi+l d+t+H there#y i.plying th+t Oe 
h+d est+#lished the signific+nt issues for this p+rticul+r co..unity4  
 
Wn this +rticle Oe det+il the results of our conBers+tions Oith users4 8ur intention is to 
sh+re this d+t+ Oith + #ro+der +udience4 Ihile the results +re not uneRpectedH Oe note 
th+t the r+nPing of needs #y the users O+s euite different fro. Oh+t .+ny tool deBelopers 
h+Be +ssu.ed4 Ie det+il our findings in the +re+s of the continued need for tr+iningH 
securityH serBice function+lity +s seen #y the usersH det+ils on toolsH +nd 
#uildVinfr+structure co..ents4 Wn Eection 6 Oe highlight the .ost co..only st+ted 
concerns th+t e.erged fro. these interBieOs4 
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Nor .+ny of the groups Oe spoPe toH the Bision of the Qridhthe use of distri#uted 
resources +cross different org+nii+tionshh+s not yet #een fully +cceptedH let +lone 
i.ple.ented4 =l.ost +ll the +pplied science groups felt th+t the #+sic concepts of the 
QridH +nd the .+turity of softO+re #eing deBeloped to support these +ctiBitiesH h+d #een 
oBersoldH +nd they Oere therefore noO .uch .ore c+utious in +dopting neO softO+re 
infr+structures4 GBen in this Qrid-friendly +ren+H Oe encountered .+ny groups th+t didnft 
underst+nd Ohy they should consider Qrid tools oBer their usu+l EEH +nd scp4 
 
=ll the p+rticip+ntshusersH deBelopersH +nd syste. +d.inistr+torsheRpressed + strong 
need for #+sic co..on pr+ctices Oithin the Qrid4 =lthough Ie# serBicesH fireO+llsH #uild 
instructionsH +nd security Oere top +re+s of concernH there O+s +n eRpressed need for 
#etter docu.ent+tion of kco..on pr+cticesl +cross +ll these +re+s4 
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M+ny users felt th+t the Qrid .+teri+l O+s pitched +t the Orong leBel4 Nor eR+.pleH for 
Ie# serBicesH .+ny of the .iddleO+re or +pplic+tion deBelopers Oe spoPe Oith Oere 
looPing for + h+nds-on three-hour +ppro+ch to underst+nding the #+sicshnot + high leBel 
Bision +nd not loO-leBel tuning4 The users Oe spoPe Oith Oere .ore interested in =PW 
instructionhhoO to use the co..on tools +nd to underst+nd the tr+deoffs +.ong these 
tools4 GR+.ple +pplic+tions th+t de.onstr+te the use of these =PWs Oere seen +s +n 
essenti+l ele.ent of +ny softO+re infr+structure +nd .uch preferred to B+gue st+te.ents 
of c+p+#ility4 
 
NireO+lls continue to #e + he+d+che for users +nd deBelopersH +nd + cure-+ll for syste. 
+d.inistr+tors4 There O+s gener+l +gree.ent th+t +ll st+Peholders in netOorP security [the 
fireO+ll +d.inistr+torH the loc+l syste. +d.inistr+torsH +nd the users] need #etter 
instruction on the inter+ctions #etOeen fireO+lls +nd the co..only deployed serBices 
+nd softO+re4 Focu.ents such +s the Qlo#us ToolPit fireO+ll reeuire.ents docu.ent 
cIelch:Kd +nd others cHillier:5d proBide + solid #+se on Ohich to #uild + co..on 
pr+ctice docu.ent descri#ing good O+ys for syste. +d.inistr+tors +nd users to inter+ct 
oBer fireO+lls4 Ihile Ie# serBices +re seen +s + O+y to kdrill throughl fireO+lls using 
co..only opened portsH the introduction of protocol-sensitiBe fireO+lls Oill eli.in+te 
this option +nd force gre+ter co..unic+tion +.ong +ll the st+Peholders inBolBed in the 
netOorP4 
 
Wn gener+lH the docu.ent+tion proBided #y the .iddleO+re offerings O+s perceiBed to #e 
l+cPing in det+il +nd +ccur+cy4 P+rticul+r frustr+tion O+s eRpressed +#out #uilds +nd 
p+cP+ging4 This frustr+tion highlights +n i.port+nt point4 Asers +re liPely to perseBere in 
trying to use +n infr+structure th+t they h+Be #een +#le to inst+ll4 Wf they +re not +#le to 
inst+ll the softO+re +nd Berify th+t it is OorPing +t so.e leBelH they +re liPely to giBe up 
+nd .oBe on4 HoOeBerH det+ils on specific+lly Oh+t O+s .issing in the docu.ent+tion 
Oere difficult or i.possi#le to discoBer4 The re+l solution .+y #e to +id in #etter 
coordin+tion #etOeen docu.ent+tion Oriting +nd user co..unities4 
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Wf security isnft e+sy to useH users Oill find + O+y to not use itcEurridge:5d4 WndeedH .+ny 
groups h+d no security infr+structure +ssoci+ted Oith the tools or serBices in use4 
Do..on re+sons included the configur+tion of serBices on loc+l syste.s or #ehind 
fireO+llsH the l+cP of +n +greed-upon security infr+structure +.ong +ll sitesH the concern 
+#out oBerhe+d or the effect security Oould h+Be on perfor.+nceH +nd the l+cP of control 
oBer re.ote serBice security4 Most groups in this cl+ss +greed th+t this situ+tion O+s not 
ide+l #ut O+s +ccept+#le for the ti.e #eingH +nd none of the. h+d ne+r-ter. pl+ns to +lter 
the situ+tion4 Eo.e of these groups th+t h+d +dopted certific+te-#+sed +uthentic+tion 
syste.s Oere using short or non-eRistent p+ssphr+ses or Oere sh+ring certific+tes #etOeen 
indiBidu+lsH effectiBely rendering these syste.s insecure4 
 
Nor those groups i.ple.enting + security infr+structureH the gre+test concern O+s Oith 
d+t+ integrity r+ther th+n Oith +uthorii+tion or +uthentic+tion on + syste.4 Their pri.+ry 
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Oorry O+s th+t d+t+ Oould #e corrupted or lostH not th+t so.eone Oould use illicit cycles 
on their .+chines4 8f courseH in proaects de+ling Oith .edic+l recordsH consider+#le 
restrictions do eRist on Oho .+y BieO p+tient recordsH including .edic+l i.+ges +nd 
Oritten notes4 
 
=nother +re+ of concern O+s the different +ppro+ches to deleg+tion in Ie# serBices +nd 
in the Qlo#us toolPit4 Feleg+tion Oithin the QEW +rchitecture inBolBes the tr+nsfer of +n 
WGTN-co.pli+nt proRy certific+te fro. + client to the serBer4  The serBice on the serBer 
.+y then use this certific+te to mi.person+tem the user in order to +ccess other serBices4  
=n eR+.ple is QridNTPH Ohich c+n use this +#ility to +ccess files oOned #y th+t user on 
+nother syste.4   
 
Feleg+tion is needed in + Qrid serBices enBiron.ent for third-p+rty tr+nsfersH .+ny port+l 
inter+ctionsH +nd eBen so.e OorPfloO scheduling +ppro+ches4  This reeuires + leBel of 
trust #y Ohich the host proBiding the files is Oilling to proBide +ccess to the reeuesting 
serBice4  Wn .ost industri+l scen+riosH hoOeBerH deleg+tion is not eBen conte.pl+ted 
#ec+use there is neBer + sufficient leBel of trust Oith + third p+rty4 
 
Ie# serBices +re +#le to use specific+tions such +s IE-Trust +nd IE-Policy to eRpress + 
deleg+ted +uthority #ut do not p+ss on + proRy certific+te in the process4  The serBice 
receiBing the deleg+ted +uthority is therefore un+#le to i.person+te the re.ote user in the 
s+.e .+nner +s QEW-#+sed serBices4  Wnter.edi+ry serBicesH such +s OorPfloO enginesH 
+ccess the reeuired serBices through their oOn identityH +s opposed to th+t of the entity 
th+t origin+lly inBoPed the serBice4 HenceH there is no +greed-upon industry st+nd+rdH 
+lthough solutions proposed #y the Qlo#us =lli+nce +re in the st+nd+rds process +t the 
WGTN cTIGn:;d4 
 
Wn +ddition to these gener+l concernsH users identified seBer+l tools needed in the security 
+re+U 

!" Tool to Berify the netOorP connectiBity #etOeen clients +nd serBices to ensure th+t 
+ny fireO+ll configur+tion ch+nges [or other netOorP +lter+tions] Oould not 
inhi#it est+#lished user +ctiBity 

!" Tool to Berify th+t + serBice O+s secureH Ohich in .ost c+ses .e+nt th+t the 
.ess+ges #eing p+ssed Oere encrypted or th+t no one could er+se needed d+t+ 
fro. + syste. 

!" Eecurity +udit tools to Berify th+t p+tches +nd PnoOn eRploit-preBention softO+re 
Oere still functioning properly +fter upgr+des or ch+nges to the syste. 
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=l.ost eBery group Oe spoPe Oith O+s using Qrid enBiron.ents to support their +pplied 
science +ctiBitiesH so the function+lity they O+nted O+s for their d+y-to-d+y OorPH not 
f+rther-out specul+tiBe needs4 These pri.+rily fell into tOo c+tegoriesU ao# su#.ission 
+nd tr+cPingH +nd file tr+nsfers4 = feO proaects Oere using tool k+dd-onslH such +s 
Bisu+lii+tion toolsH d+t+ for.+t tr+nsl+torsH or policy .+n+ge.ent toolsH #ut these Oere 
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+lO+ys strongly tied to the proaect do.+in +nd n+rroOly scoped4 Ihen +sPed +#out other 
possi#le function+lity or serBices th+t could #e usedH Oe Oere told these Oere not on the 
siR-.onth horiion .ost groups Oere currently considering [see Eection ;4K for .ore 
det+il]4 
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_o# su#.ission O+s the .ost co..on first serBice in use #y the proaects Oe spoPe Oith4 
Nor .ost proaectsH this O+s + si.pleH depend+#leH krun .y +pplic+tionl interf+ce th+t O+s 
in the users kco.fort ionel +nd #eh+Bed +s eRpected4 Fifferent users defined their 
co.fort iones differentlyg indeedH .ost .iddleO+re deBelopers #elieBe the phr+se 
k#eh+Be +s eRpectedl to #e nondeter.inistic4 HoOeBerH eBery group Oe spoPe Oith O+s 
perfor.ing ao# su#.issionH +nd .+ny h+d +d+pted + st+nd+rd toolH such +s the Qlo#us 
ToolPit ao# su#.ission cQS=Md or Dondor cDondordH for proaect-specific use4 
 
_o# su#.ission O+s gener+lly #eing done on Oell-PnoOn resources or serBices4 Asers 
Oere not trying to figure out Oh+t .+chine or serBice to OorP Oith4 They h+d + s.+ll set 
th+t Oere used .ost of the ti.e4 8cc+sion+lly + user Oould h+Be policy euestions of the 
resource [kHoO .+ny free M+tl+# licenses +re there W c+n useol kHoO .+ny ao#s c+n W 
su#.it to the eueue tod+y]lH #ut the l+rger discoBery euestions Oere not +n issue for these 
users4 
 
The function+lity +ssoci+ted Oith ao# su#.ission th+t O+s .ost co..only felt to #e 
.issing [or in current deBelop.ent #y + proaect] O+s + O+y to tr+cP ao#s once they h+d 
#een su#.itted4 Most groups reported pro#le.s in Ohich + ao# h+d #een su#.itted [or + 
serBice reeuest h+d #een .+de] +nd so.ething h+d not perfor.ed correctlyH #ut they 
Oere un+#le to deter.ine OhereH OhyH or hoO to fiR th+t pro#le.4 Qroups +d.itted th+t 
they freeuently used Qrid tools for ao# su#.ission +nd file tr+nsfers #ut resorted to EEH 
to de#ug Oh+t O+s h+ppening on the syste.4 GBery group h+d eRperienced the 
pheno.enon of + ao# run co.pleting +s eRpected one d+y #ut f+iling on the neRt for 
unPnoOn re+sons4 
 
EeBer+l tools Oere identified +s neededU 

!" Tools to +id in f+ilure identific+tion 
!" Better logging serBices to de#ug f+ilure c+usesH +nd de#ugging p+ths through the 

syste. +nd for these logs to #e centr+liied [fro. the userfs perspectiBe] to 
proBide + single point to st+rt the inBestig+tion 

!" _o#-tr+cPing serBicesH in gener+l 
 

8)? @ile <ransfer 
 
Most users Oere tr+nsferring files using Qrid tools such +s QridNTP +nd Oere h+ppy Oith 
the serBice leBel they eRperienced4 Eo.e groups needed reli+#le file tr+nsfersH either 
#ec+use they h+d .+ny s.+ll files to tr+nsfer +nd it O+s e+sy for one in + thous+nd to 

 \



h+Be pro#le.s +nd #e left #ehindH or #ec+use they h+d such l+rge files th+t the file 
tr+nsfer ti.e O+s gre+ter th+n the .e+n ti.e to f+ilure for so.e syste. co.ponentH often 
+ fl+Py netOorP connection4 3eBerthelessH since .ost reli+#le file tr+nsfer serBices 
reeuire deleg+tionH seBer+l groups Oere not sure hoO to .oBe forO+rd on this front4 
 
= feO groups Oe spoPe Oith Oere #eginning to eR+.ine higher-leBel file tr+nsfer 
serBicesH such +s proBen+nce serBicesH +ccess to d+t+#+sesH or replic+tionH #ut these 
groups Oere still pri.+rily prototyping these efforts4 
 
The tool .ost co..only reeuested in this sp+ce O+s one to help di+gnose the pro#le.sH 
including th+t of sloO perfor.+nceH seen on syste.s Ohen perfor.ing l+rge file tr+nsfers4 
Perfor.+nce on I=3s still h+s + Bery high B+ri+#ility #ec+use .+ny co.ponents +re 
inBolBed +nd contention c+n B+ry Oidely oBer ti.e4 WnB+lu+#le Oould #e + tool to help 
users underst+nd Ohere + pro#le. is #eing c+used so they c+n #etter underst+nd Oho to 
cont+ct4 
 

8)B Cther *er2ices 
 
Ih+t surprised us .ost +#out the tools +nd serBices in use #y the groups Oe spoPe Oith 
O+s not Oh+t they Oere using #ut Oh+t they weren’t4 NolloOing is + list of serBices not 
currently considered to #e essenti+l #y + signific+nt .+aority of this set of usersU 

!" 3otific+tionH eRcept for ao# progress tr+cPing 
!" Segistries or resource discoBery 
!" SeserB+tionsH #roPeringH coschedulingH other +dB+nced scheduling technieues 
!" _o# .igr+tion or +pplic+tion checPpointing  
!" =ccounting +nd pricing  
!" F+t+ .igr+tion 
!" Wnstru.ents 

 
The re+sons for these eRclusions +re .+ny4 Most of the proaects Oe spoPe Oith Oere 
h+nds-onH +pplic+tion-oriented +ppro+ches +s opposed to rese+rch-oriented proaects4 The 
softO+re .ost of the. Oere using O+s eRpected to #e of production-rele+se eu+lityg they 
Oere not interested in prototypes or proof-of-concept softO+re th+t O+s not resilient to 
f+ilures4 =nd in gener+lH the groups Oere h+Bing enough of + ch+llenge getting the #+sic 
function+lity up +nd st+#leH so higher-leBel serBices Oere not considered +n i..edi+te 
priority Oithin the neRt ye+r4  
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Wn our discussionsH users eRpressed + Oide B+riety of opinionshoften contr+dictoryh
+#out Oh+t they Oould liPe tools to looP liPe4 Most of Oh+t O+s st+ted c+.e +s no 
surprise4 Ih+t O+s surprisingH hoOeBerH O+s the i.port+nce giBen to so.e issues4  
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8ne of the chief co.pl+ints O+s th+t .+ny Qrid tools offered horiiont+l function+lity +nd 
not end-to-end solutions for + giBen pro#le.4 Asers reeuested one-solution tools th+t 
Oould OorP e+sily for the 7:p ruleH +nd could #e used for the rest4 8f courseH Oh+t 7:p 
O+s for one group O+s not necess+rily Oh+t it O+s for +notherg Oe h+d reeuests #oth to 
h+Be eBerything needed to use the tool #undled together in one pl+ceH +nd yet to +Boid 
reinst+lling softO+re +lre+dy present on the syste.4    
 
Asers +lso suggested h+Bing s.+llerH si.ple tools th+t could #e co.posed together 
si.il+r to the A3Wq piping .ech+nis.4 Nor inst+nceH users O+nted to #e +#le to #uild + 
OorPfloO #y picPing +nd choosing fro. #+sic functionsH Ohile using s.+ll scripts 
[kshi.sl] to fit #etOeen these functions Ohen necess+ry to tr+nsl+te #etOeen .is.+tched 
=PWs or d+t+ for.+ts4  
 
=PWs Oere +nother topic th+t users strongly de#+ted4 Asers +greed th+t tools should h+Be 
si.pleH co.p+ct =PWs +t the user leBelH +nd they strongly felt th+t this =PW could #e 
different fro. the one used #y + deBeloper if necess+ry4 They +lso O+nted the user =PW to 
#e in the l+ngu+ge or enBiron.ent of the userfs co..unity4 Nor eR+.pleH if the tool O+s 
for #iologistsH + Perl interf+ce O+s reco..endedg if the tool O+s for the physics 
co..unityH Python Oould #e .ore +ppropri+te4 
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8ne of the .+in pro#le.s th+t users focused on O+s the l+cP of reproduci#le +nd 
Berifi+#le #uilds +nd the l+cP of gener+l st+#ility in #oth #uilds +nd tool use in .uch of 
tod+yfs Qrid softO+re4 = concern O+s the l+rge siie +nd co.pleRity of current softO+re 
distri#utions th+t .+Pe de#ugging #uild f+ilures +nd +ny incre.ent+l deBelop.ent OorP 
on the code #+se Bery difficult4 Iith +n incre+sing nu.#er of co..erci+l +nd rese+rch 
org+nii+tions offering softO+re co.ponentsH si.plific+tion of #uildH p+cP+gingH +nd 
dependency infr+structure O+s seen +s + priority in order to pro.ote interch+nge4 
 
Ihen #uilding .iddleO+reH users +nd syste. +d.inistr+tors O+nted + h+nds-off process 
th+t Oould OorP the s+.e O+y eBery ti.e the softO+re O+s #uilt4 Wn +dditionH users 
eRpressed the need for Berific+tion toolshO+ys to #e sure th+t the #uild O+s successful 
+nd th+t the full desired function+lity O+s inst+lled properly4 They O+nted the 
prereeuisites for +ll .odules to #e Berified +t the st+rt of the #uild processH in order to 
ensure th+t the #uild Oould run to co.pletion4 They O+nted errors or further 
configur+tion +ctions to #e listed +t the end of the #uild output +nd not reported 
inter.ittently during the #uild process4 
 
Ei.il+r needs Oere eRpressed for upgr+des4 Asers O+nted the docu.ent+tion for +n 
upgr+de to include det+iled descriptions of the ch+nges to the syste. +nd possi#le 
inco.p+ti#ilitiesH +nd to #e +s str+ightforO+rd +s possi#leH Oith Berific+tion tests si.il+r 
to those desired for initi+l #uilds4 Asers recogniied th+t .+ny serBices Oere #eing used 
koff l+#elHl th+t isH serBices Oritten for one function Oere #eing used in + setting not 
enBisioned #y the designerH +nd hence upgr+des Oere ineBit+#le4 Ih+t O+s desiredH 
hoOeBerH O+s + .ore eRplicit enu.er+tion of the effects of the upgr+de4 Being +#le to 
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upgr+de co.ponents Oithin + distri#ution r+ther th+n reinst+lling the Ohole distri#ution 
O+s seen +s highly desir+#le4 TiPeOiseH users O+nted the inst+ll+tion of softO+re 
reeuiring priBileged +ccess to #e .ini.iied +nd sep+r+ted fro. the .+in #uild process in 
order to +lloO different +d.inistr+tiBe roles to perfor. different +ctionsH for inst+nceH 
syste. configur+tionH fro. d+t+#+se configur+tion +nd the #uild user4  
 
Wn gener+lH one of the strongest reeuests O+s for #etter syste. st+#ility +nd underst+nding 
of syste. st+#ility4 N+r too often +n +pplic+tion th+t runs perfectly Oell one d+y Oill f+il 
the neRtH freeuently for no e+sily discerni#le re+son4 Bec+use .+ny Qrid syste.s inBolBe 
tens if not hundreds of co.ponentsH the .e+n ti.e to f+ilure h+s decre+sed signific+ntlyH 
+nd #etter .onitoring of the #+cPground syste. is needed in order to detect +nd de#ug 
these issues #efore they +ffect users4 M+ny syste.s +re running #ench.+rPs of 
Berific+tion suitesH #ut these tests freeuently do not klooP liPel user +pplic+tions4 Nor 
eR+.pleH aust #ec+use ping is OorPing #etOeen tOo syste.s does not .e+n th+t l+rge file 
tr+nsfers Oill +lso function4  
 
Asers eRpressed + need for tools to help de#ug Ohy f+ilures h+ppenedH +nd Oho to t+lP to 
in order to fiR the.4 Nor eR+.pleH +l.ost eBery group Oe spoPe Oith h+d h+d difficulties 
tr+nsferring l+rge files +t one ti.e or +notherH +nd not PnoOn Oh+t O+s going Orong4 
Ei.ple kco..on pr+cticesl docu.ents or tools to help users O+lP through the p+th of 
their file tr+nsfer Oould go + long O+y to +ddressing these issues4 
 
H+Bing est+#lished th+t the syste. OorPsH users +lso Oished to see hoO Oell it OorPs4 
Those groups not eRperiencing outright f+ilures still O+nted +ddition+l infor.+tion in 
order to #etter underst+nd the perfor.+nce ch+r+cteristics of their +pplic+tions4 
 
 
 

+ O<04/4@>5;D C1;@04;8 
 
Furing our .eetings Oe identified eight open +re+s of concern th+t Oere repe+ted #y 
.+ny groups4 Wn no p+rticul+r orderH these +re+s +re +s folloOsU 
 

!" Training and education, especially for security concerns. Eecurity is seen +s 
eRtre.ely ch+llengingH +nd syste. +d.inistr+torsH deBelopersH +nd users +ll O+nt 
.ore infor.+tion +#out co..on pr+ctices +nd current +ppro+ches4 [Eections 5 
+nd K] 

!" Delegation for Web services. M+ny current Qrid tools need to #e +#le to perfor. 
deleg+tionH +nd the l+cP of +n industry st+nd+rd or eBen + Oell-understood set of 
tools for Ie# serBices is of gre+t concern4 [Eection K] 

!" Job tracking. H+Bing coneuered the initi+l ch+llenge of ao# su#.ission using 
Qrid toolsH users +re noO concerned Oith underst+nding Ohere + ao# is in its 
lifeti.eH Ohere it is f+ilingH OhyH +nd Oh+t to do neRt4 [Eection ;4L] 
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!" Dependable builds. EoftO+re th+t #uilds nondeter.inistic+llyH is h+rd to inst+llH 
or doesnft include Berific+tion test suite is seen +s un+ccept+#le #y tod+yfs users4 
[Eection Z] 

!" Composability for functionality. The desire to h+Be tools perfor. indiBidu+l 
functions h+s #een supple.ented #y the need to #e +#le to co.pose these 
functions together in order to +chieBe + ch+in of serBices to solBe +pplic+tion 
specific pro#le.s4 [Eection \] 

!" Wrappers for usability. Most users O+nt + l+yer #etOeen the. +nd the tool in 
order to #ring the function+lity into their oOn co.fort ione4 These Or+ppers do 
not +dd function+lity per se #ut signific+ntly incre+se the us+#ility +nd usefulness 
of + serBice4 [Eection \] 

!" Verification and instability analysis. Iith the oBer+ll ti.e to f+ilure for Qrid 
co.ponents decre+sing +s their nu.#er incre+sesH there is + strong need for #etter 
Berific+tion +nd inst+#ility +n+lysis to discoBer +nd resolBe pro#le.s #efore + user 
h+ppens upon the.4 [Eection Z] 

!" User-oriented diagnostic tools. Most di+gnostic tools solBe pro#le.s other th+n 
those seen +t the user-leBel4 Tools th+t looP liPe nor.+l user +pplic+tions +nd c+n 
help +n +Ber+ge user di+gnose f+ilures +re + strong current need4 [Eection Z]4  

8 SAGG/4L 
 
8Ber the course of seBer+l OeePs in _uly +nd =ugust 5::; Oe spoPe Oith 5\ A` 
eEcience proaect groups +#out their use of Qrid function+lity +nd serBices4 Ih+t resulted 
is + picture of current +pplic+tion +nd user needs of these serBicesH +nd so.e suggestions 
for O+ys to .oBe forO+rd4 This d+t+ is noO influencing the directions of #oth the Qlo#us 
=lli+nce +nd the 8MWW4 
 
The strongest result th+t c+.e fro. these discussions O+s the si.ple need for on-going 
conBers+tions #etOeen tool deBelopers +nd users4 Qrid tool deBelopers .ust continue to 
t+lP +nd inter+ct Oith +pplic+tion scientistsg Oithout such inter+ctionH the tools +re for 
nothing4 
 

A@S;1=F06DG0;.8 
Ie th+nP +ll the people Oe Bisited for their hospit+lity +nd the uninhi#ited technic+l 
discussions4 

 M
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S4 B+ldocPH MSD Hu.+n Qenetics Anit +nd 3eEDH Gdin#urgh Mouse =tl+s Proaect 
httpUVVgeneR4hgu4.rc4+c4uPV 
 
The MSD-funded Mouse =tl+s proBides +n intern+tion+l d+t+#+se of .ouse e.#ryo d+t+ 
in close coll+#or+tion Oith other .ouse resources +round the Oorld4 The +tl+s proBides + 
KFnti.e sp+tio-te.por+l fr+.eOorP for .+pping in situ gene-eRpression d+t+4 The d+t+ 
is + co.#in+tion of 5F +nd KF eRpression p+tterns +nd i.+gesH Ohich +re sp+ti+lly 
.+pped to +lloO sp+ti+l +s Oell +s teRtu+l euery4 Eo.e d+t+ reeuires signific+nt 
co.put+tion for reconstructionH .+ppingH +n+lysis +nd Bisu+lii+tion4 This proaect is in the 
process of .oBing fro. + D8SB=-#+sed infr+structure to + Ie# serBices infr+structure4 
= pri.+ry consider+tion in the selection of the technology is st+#ility4 
 
M4 B+PerH Ports.outhH 8QE= Test#ed 
httpUVVdsg4port4+c4uPVproaectsVogs+-test#ed 
 
The consortiu. of M+nchesterH Iest.insterH Se+dingH F+res#ury T+#or+toryH 
Ports.outhH +nd Eouth+.pton is one of tOo GPESD-funded proaects to deploy +nd 
eB+lu+te the Qlo#us ToolPit BK4 Ihile .+ny pro#le.s Oere found Oith this initi+l 
deploy.entH this group +ided in resolBing the. in softO+re +nd docu.ent+tion +nd in 
deBelop.ent of +ddition+l tools for use in A` eEcience proaects4 
 
S4B+RterH GPDDH eFW`T 
httpUVVOOO4ediPt4orgV 
 
The GTF=E co.ponent of the EHGNDG-funded eFW`T proaect uses st+nd+rd toolsH 
including GclipseH +nd infr+structures to proBide +ccess to d+t+ resources4 = p+rti+l 
i.ple.ent+tion of the Qlo#+l Qrid Noru.fs FW=E [F+t+ Wntegr+tion +nd =ccess 
Et+nd+rd] IorPing Qroup specific+tion h+s #een deBeloped using G_Bfs hosted Oithin + 
_Boss cont+iner4  
 
34 Dhue HongH GPDDH 8QE=-F=W 
httpUVVOOO4ogs+d+i4org4uPV 
 
The 8QE=-F=W proaectH +nd its folloO-on 8QE=-F=WTH proBides + reference 
i.ple.ent+tion of the QQN FW=E specific+tionH Ohich defines unifor. +ccess to 
feder+ted d+t+ sources [including files] th+t .+y #e stored in .ore th+n one 
heterogeneous d+t+#+se4 Wssues f+cing the proaect include the +#ility to deleg+te +ctions 
+cross different infr+structures +nd to eRecute efficient non-file-#+sed tr+nsfers #etOeen 
serBices Ohere the d+t+floO +t the client +nd the serBer .+y #e +dausted in response to 
B+rying netOorP conditions4 8QE=-F=W is funded #y the FTW4 
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http://genex.hgu.mrc.ac.uk/
http://dsg.port.ac.uk/projects/ogsa-testbed
http://www.edikt.org/
http://www.ogsadai.org.uk/


 
F4 Dh+dOicPH E+lfordH PGSMWE 
httpUVVOOO4per.is4orgV 
 
The discussion Oith Dh+dOicP coBered seBer+l proaects eRploring +uthorii+tion 
technologies #+sed +round PGSMWE +nd E=MTH +nd proaects deploying these solutions in 
order to eB+lu+te their effectiBeness4 Wt O+s found th+t these technologies [Ohile rel+tiBely 
.+ture] needed supporting .+n+ge.ent tools [e4g4H + gr+phic+l interf+ce to define +nd 
.+nipul+te the qMT Eecurity Policies] +nd +n +ttri#ute +uthority infr+structure to cont+in 
+nd .+n+ge user roles +nd c+p+#ilitiesH such +s such +s EWQ3GT or the Do..unity 
=uthorii+tion EerBer [D=E]4 M+ny of these proaects +re #+sed +round q4\:M certific+tesH 
#ut OorP is +lso #eing done to use Ehi##oleth +s + .ech+nis. to undert+Pe inter-
org+nii+tion +uthorii+tion +ssertions4 These proaects +re funded #y _WED +nd GPESD4 
 
F4 DollingH WDH QridPP5 
httpUVVOOO4gridpp4+c4uPV 
 
QridPP5 is the current focus of Qrid +ctiBity for high energy physicists in the A` +nd 
inBolBes su#st+nti+l .iddleO+re deBelop.ent +s Oell +s deploy.ent on + Oide B+riety of 
test#eds4 This softO+re .ust #e +#le to +ccept thous+nds of ao#s +t + centr+l #roPer th+t 
.ust +lso h+ndle file st+ging fro. re.ote replic+s4 PP=SD funds this OorP4 
 
T4 Dooper-Dh+dOicPH Eouth+.ptonH gr+chtVgEhip 
httpUVVOOO4soton4+c4uPVsgy+chtV 
 
The Eouth+.pton e-Ecience Dentre proaects Q-r+cht +nd Q-Ehip focus on deliBery of 
us+#le perfor.+nce predicting [such +s speed or se+Peeping] design tools for y+chts +nd 
ships through co.put+tion+l .odelling on the Qrid4 Wnter+ction Oith the Qrid resources is 
through + port+l +nd HiD8QH Ohich proBides +ccess to QT5 +nd Dondor-en+#led 
co.pute resources4 
 
E4 DoRH Eouth+.ptonH QeoFise 
httpUVVOOO4geodise4orgV 
 
QeoFise is +n GPESD-funded pilot proaect deBeloping +n infr+structure to support 
engineering opti.ii+tion through the eB+lu+tion of p+r+.eteriied designs on the Qrid4 Wts 
.+in fe+ture is the integr+tion of + Qrid-c+p+#le M+tl+#4 This function+lity coBers three 
pri.+ry +re+sH c+lled +s tool#oResU co.pute [cre+ting + proRyH l+unching + ao#H etc4]H d+t+ 
[en+#ling files to #e +rchiBedH eueriedH +nd retrieBed through file #+sed .et+d+t+]H +nd the 
conBersion of M+tl+# d+t+ structures into qMT +nd Bice Bers+4 Qeneric Ie# serBices c+n 
+lso #e i.ported into the enBiron.ent +nd inBoPed fro. Oithin M+tl+#4 
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http://www.permis.org/
http://www.gridpp.ac.uk/
http://www.soton.ac.uk/~gyacht/
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M4 F+OH M+nchesterH =ccess Qrid t MAET 
httpUVVOOO4+gsc4a+4net  
httpUVVOOO4sBe4.+n4+c4uPVSese+rchV=touVMAETV 
 
The _WED-funded =ccess Qrid Eupport Dentre [=QED] Oill proBide support for A` =Q 
deploy.ents +nd centr+l serBices such +s +n WQ Secorder +nd WQ PiR [fro. inE8SE]H + 
Birtu+l Benue serBer +nd +n HK5K #ridge4 The MAET [Multic+st Etre+.ing Technology] 
proaect is eRploring reli+#le .ultic+st protocols to support Qrid +pplic+tions4  
 
I4 G..erichH ADTH eMiner+ls +nd 8QEW Test#ed 
httpUVVe.iner+ls4orgV 
 
=s p+rt of the e-Miner+ls proaectH Dondor pools +t ADTH D+.#ridgeH B+thH +nd Se+ding 
h+Be #een linPed #y using Dondor-Q +nd the Qlo#us ToolPit B54 Neder+tion of Dondor 
pools using Ie# serBices is noO #eing eRplored through + Dore progr+..e-funded 
proaect in coll+#or+tion Oith the Dondor te+.4 Sesources +re orchestr+ted through + 
serBer-side Business Process GRecution T+ngu+ge [BPGT] engine th+t inBoPes re.ote 
serBices4  
 
M4 Qh+nenH W.peri+lH FiscoBery3et 
httpUVVOOO4discoBery-on-the4netV 
 
The FiscoBery3et proaectH funded #y GPESDH is .otiB+ted #y PnoOledge discoBery 
Oithin enBiron.ent+l .odelingH geoh+i+rd .odelingH +nd gene eRpression +rr+y chips4 Wt 
integr+tes different distri#uted d+t+ sources [d+t+#+sesH Ie# sitesH etc4] into + single 
OorPfloO using + gr+phic+l p+r+dig.4 8nce definedH this OorPfloO c+n then #e 
kpu#lishedl +nd .+de +ccessi#le through + port+l4 
 
M4 QilesH 8RfordH gvii 
httpUVVOOO4Bisu+lii+tion4leeds4+c4uPVgviiV 
 
The gvii proaect en+#les the Bisu+lii+tion of + co.put+tion+l fluid dyn+.ics si.ul+tion 
st+tic+lly +nd sp+ti+lly p+rtitioned #y using Metis on + clustered resource fro. + re.ote 
loc+tion4 MPW is used to co..unic+te #etOeen clusters4 This OorP +lso uses gE8=PH + 
p+cP+ge th+t eRposes D code through + IEFT interf+ceH to proBide + .ess+ge p+ssing 
l+yerH si.il+r to PvMH #etOeen nodes4 FTW +nd GPESD fund this OorP4 
 
E4 TloydH 8RfordH eFi+.ond 
httpUVVOOO4edi+.ond4oR4+c4uPV 
 
Nunded #y FTWH eFi+.ond uses QTK +nd 8QE=-F=W to eRpose .edic+l records for 
BieOing +nd +n+lysis #etOeen different .edic+l centres4 The pri.+ry ch+llenge Oithin the 
proaect is de+ling Oith the security issues rel+ting to the BieOing of .edic+l d+t+4 The 
deploy.ent of this infr+structure on re.ote resources h+s #een si.plified #y the use of 
scripts to ensure repe+t+#le h+nds-off inst+ll+tion +nd configur+tion4 
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http://www.agsc.ja.net/
http://www.sve.man.ac.uk/Research/AtoZ/MUST/
http://eminerals.org/
http://www.buginword.com
http://www.buginword.com
http://www.buginword.com


 
D4 Qo#le t 34 Eh+r.enH M+nchesterH .yQrid +nd Wntegr+tiBe Biology Proaect 
httpUVVOOO4.ygrid4org4uPV 
httpUVVOOO4integr+tiBe#iology4oR4+c4uPV 
 
The .yQrid proaect supports + B+riety of #iology eRperi.ents on the QridH Oith + focus on 
se.+ntic properties4 = strong ele.ent of the proaect is the integr+tion of different 
processes [e4g4H inBoc+tion of + BT=ET euery on + re.ote serBer or looPing up seeuence 
infor.+tion fro. + d+t+#+se] into +n +n+lysis OorPfloO #y the user4 The proBen+nce of 
this OorPfloO is recordedH +lloOing +ny deriBed results to #e fully descri#ed +nd 
recre+ted +t + l+ter d+te4 .yQrid .+Pes use of +nd h+s +lso contri#uted signific+ntly to the 
deBelop.ent of the T+Bern+ OorP#enchH the Nreefluo OorPfloO en+ct.ent engine +nd the 
Ecufl OorPfloO l+ngu+ge4 These proaects +re supported #y GPESD +nd BBESD4  
 
_4 M+cT+ren +nd _4 BrooPeH M+nchesterH BroPering +ctiBities +t M+nchester Do.puting 
httpUVVuo.#roPer4sourceforge4netVdocsVserBerVoBerBieO-su..+ry4ht.l 
 
BroPering is +n i.port+nt +re+ in Qrids for Ohich there +re .+ny eRperi.ent+l solutions 
#ut feO production serBices4 8ne such #roPerH deBeloped #y the AniBersity of M+nchester 
initi+lly under funding fro. GAS8QSWF +nd QSWPH OorPs Oith the Anicore 
infr+structure +nd is noO #eing further deBeloped Oithin Gurope+n proaects such +s 
AniQridE +nd FGWE= [Fistri#uted Gurope+n Wnfr+structure for Euperco.puting 
=pplic+tions]4  
 
=4 M+rtinH 8RfordH Dli.+tePrediction43GT 
httpUVVcli.+teprediction4netV 
 
Dli.+tePredicition43GTH funded #y 3GSDH uses + structure si.il+r to EGTW^Ho.e to 
si.ul+te future possi#le cli.+tes4 = desPtop client retrieBes +n initi+l d+t+ set fro. + 
centr+l serBer to initi+te the si.ul+tion4 8n co.pletion the fin+l cli.+te .odel is 
uplo+ded to one of seBer+l serBers4 These serBers +re +ccessi#le #y the scientists 
+tte.pting to deriBe PnoOledge fro. the si.ul+tions #y linPing the initi+l conditions +nd 
fin+l solution4  
 
M4 Mc`eoOnH M+nchesterH 8QEWUTite +nd IESNUTite 
httpUVVOOO4sBe4.+n4+c4uPVSese+rchV=touVWTDT 
 
The PGST-#+sed cont+iners 8QEWUTite +nd IESNUTite h+Be #een used to deBelop 
persistent serBices +nd to eRpose +pplic+tions +s serBices4 D-#+sed clients inter+ct Oith 
the IESNUTite cont+iner using gE8=P #efore +ccessing + D-#+sed serBice Or+pped in 
PGST4 The cont+iner c+n #e deployed on pl+tfor.s th+t do not support _+B+ +nd c+n #e 
run through DQW under =p+che4  
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http://www.mygrid.org.uk/
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http://www.buginword.com
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=ndy Mc3+#H M+nchesterH QridPP5 
httpUVVOOO4gridpp4+c4uPV 
 
Furing QridPPL consider+#le OorP O+s done to deBelop seBer+l ele.ents of +ccess 
control infr+structure4 8ne +ctiBityH QridEiteH reeuired the deBelop.ent of Q=DT [Qrid 
=ccess Dontrol T+ngu+ge] +nd supporting li#r+ries4 This l+ngu+ge h+s #een reused in 
seBer+l proaects Oith interf+ces fro. PythonH PerlH DH +nd Dnn4 
 
E4 PicPlesH M+nchesterH Ter+Qyroid +nd QSG3=FG 
httpUVVOOO4re+litygrid4orgVTer+Qyroid4ht.l 
httpUVV.rccs4.+n4+c4uPVrese+rchVgren+deV 
 
The QSG3=FG proaect h+s used + plugin .ech+nis. Oithin the `FG desPtop to proBide 
+ccess to re.ote co.pute resources on the Qrid for QT 54;4 The scientist is +#le to use 
the f+.ili+r kdr+g +nd dropl p+r+dig. to l+unch ao#s on re.ote resources +nd integr+te 
re.ote files sp+ces into the loc+l disP sp+ce4  
 
=4 PorterH M+nchesterH Se+lityQridH +nd M4 SiderH M+nchesterH evii 
httpUVVOOO4eBii4orgV 
 
The Se+lityQrid +nd evii proaectsH #oth funded #y GPESDH +re concerned Oith the 
running +nd steering of physic+l si.ul+tionsH +nd proBiding on-line Bisu+lii+tion of 
+pplic+tion d+t+4 Pre-Ie# serBice co.ponents of the Qlo#us ToolPit +re used to support 
third p+rty d+t+ tr+nsfers into +nd out of the co.put+tion+l resource4 _o# eRecutionH 
.onitoringH +nd de#ugging +re perfor.ed #y using QS=M [+lthough the use of other 
syste.s such +s Anicore h+Be #een eRplored] +nd EEH to +ccess st+nd+rd output +nd 
error logs4  
 
=4 SectorH M+nchesterH DTGN 
httpUVVOOO4clinic+l-escience4orgV 
 
The MSD pilot proaect DTGN is inBestig+ting hoO clinic+l c+re c+n #e linPed to post-
geno.ic d+t+#+ses to +dd gene #+sed re+soning into the tre+t.ent process4 = Pey 
ch+llenge is to ensure th+t the clinic+l records h+Be to #e cle+nsed of p+tient infor.+tion 
#efore #eing eRposed to the other serBices4 The resulting infr+structure Oill #uild on 
ele.ents of MyQrid [e4g4H OorPfloOH port+l +nd Ie# serBices]4  
 
S4 EinnottH Ql+sgoOH BSWFQGE 
httpUVVOOO4#rc4dcs4gl+4+c4uPVproaectsV#ridgesVpu#licVpeople4ht. 
 
BSWFQGE [Bio Medic+l Wnfor.+tics Qrid Gn+#led EerBices] is + tOo-ye+r FTW-funded 
proaect #eing used to eRplore +uthorii+tion to .edic+l d+t+4 This is one of seBer+l 
security-rel+ted proaects including Fyv8EGH Ohich is eRploring the dyn+.ic deleg+ting 
of trust Ohen issuing certific+tes4 More recent OorP h+s proBided + QTK interf+ce to 
running BT=ET on EcotQrid resources4 
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http://www.gridpp.ac.uk/
http://www.realitygrid.org/TeraGyroid.html
http://www.buginword.com
http://www.eviz.org/
http://www.clinical-escience.org/
http://www.brc.dcs.gla.ac.uk/projects/bridges/public/people.htm


 
T4 E.ithH GPDDH wDFQrid 
httpUVVOOO4epcc4ed4+c4uPVco.putingVrese+rch!+ctiBitiesVgridVecdgridV 
 
The PP=SD-funded wDFQrid proBides + distri#uted d+t+ store Oith so.e inter+ctiBe 
+n+lysis c+p+#ility +t four sites for the A4`4 wDF co..unity4 QT54; softO+re including 
replic+ .+n+ge.ent tools O+s eRtended to enforce proaect-specific policies4 IorP is noO 
#eginning on defining co..on interf+ces to en+#le inter+ction Oith other wDF-#+sed 
Qrids in the Anited Et+ted4 
 
 
T4 Elo+nH GPDDH W3I= 
httpUVVOOO4epcc4ed4+c4uPVinO+V 
 
The WnnoB+tion 3odeU Iestern =ustr+li+ [W3I=] proaect O+s funded #y the GESD Pilot 
Proaects in e-Eoci+l Ecience progr+..e to infor. #usinesses +nd region+l policy 
reg+rding Qrid co.puting4 This proaect inBolBes the integr+tion of priB+te co..erci+l 
d+t+ Oith pu#licly +B+il+#le d+t+sets using + Qrid infr+structure #etOeen the A4`4 +nd 
=ustr+li+ consisting of Qlo#us ToolPit 5 +nd KH Eun Qrid GngineH Tr+nsfer-eueue 8Ber 
Qlo#us [T8Q]H 8QE=-F=WH +nd the Qrid d+t+ serBice #roOser fro. the NirstFWQ 
proaect4  
 
T4 r+ngH B4 r+ngH 3eEDH =W IorPfloO 
httpUVVdre+.4d+i4ed4+c4uPVe-EcienceV 
 
=W IorPfloOH Ohich is in the e+rly st+ges of rese+rchH +i.s to use proof pl+nning 
technologies to define +nd .+p OorPfloOs to resources4 The longer-ter. go+l is to use 
this OorP to define +nd eRploit different eu+lities of serBice to different resources4 
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http://www.epcc.ed.ac.uk/computing/research_activities/grid/qcdgrid/
http://www.epcc.ed.ac.uk/inwa/
http://dream.dai.ed.ac.uk/e-Science/
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cDondord kThe Dondor ProaectHl httpUVVOOO4cs4Oisc4eduVcondorV  
 
cQlo#usd kThe Qlo#us =lli+nceHl httpUVVOOO4glo#us4org 
 
cQS=Md kQrid Sesource =lloc+tion +nd M+n+ge.ent [QS=M]Hl 
httpUVVOOO4glo#us4orgVgr+.  
 
cHillier:5d kThe Ase of NireO+lls in the A4`4 e-Ecience QridU GTN TeBel 5 +nd #eyondlH 
_on HillierH 5::5H httpUVVe-science4oR4+c4uPVeBentsVfireO+ll-OorPshopVNireO+llWde+s4pdf4  
 
c33N3d k3etOorPs for 3on-3etOorPers IorPshopHl AniBersity Dollege TondonH A`H 
_uly LKxL;H 5::;H httpUVVgrid4ucl4+c4uPV3N334ht.l 
 
c8MWWd k8pen MiddleO+re Wnfr+structure WnstituteHl httpUVVOOO4o.ii4+c4uP 
  
cEecIEd kA` IorPshop on Qrid Eecurity Pr+cticeHl 8RfordH _uly 7xMH 5::;H  
httpUVVe-science4oR4+c4uPVeBentsVsecurity-OorPshopV 
 
cEerIEd kEerBice QridsU Durrent =ctiBity t MiddleO+re Seeuire.entsHl 3eED 
Gdin#urghH A`H _uly 55x5KH 5::;H 
httpUVVOOO4nesc4+c4uPV+ctionVesiVcontri#ution4cf.oTitley;L\4 
 
cEurridge:5dH kSough Quide to Qrid EecuritylH MiPe EurridgeH 5::5H 
httpUVVOOO4nesc4+c4uPVesiVeBentsVL5LVSoughQuidetoQridEecurityvL!L4pdf4  
 
cTIGn:;d E4 TuecPeH v4 IelchH F4 GngertH T4 Pe+rl.+nH M4 Tho.psonH kWnternet q4\:M 
Pu#lic `ey Wnfr+structure [P`W] ProRy Dertific+te ProfileHl WGTN SND K75:H _uly 5::;H 
httpUVVOOO4f+es4orgVrfcsVrfcK75:4ht.l4  
 
cIelch:Kd v4 IelchH kQlo#us ToolPit NireO+ll Seeuire.entsH Bersion \Hl _uly 5::K4 
httpUVVOOO4glo#us4orgVsecurityVfireO+llsVQlo#usp5:NireO+llp5:Seeuire.ents-\4pdf 
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http://www.cs.wisc.edu/condor/
http://www.globus.org/
http://www.globus.org/gram
http://e-science.ox.ac.uk/events/firewall-workshop/FirewallIdeas.pdf
http://grid.ucl.ac.uk/NFNN.html
http://www.omii.ac.uk/
http://e-science.ox.ac.uk/events/security-workshop/
http://www.nesc.ac.uk/action/esi/contribution.cfm?Title=415
http://www.nesc.ac.uk/esi/events/121/RoughGuidetoGridSecurityV1_1.pdf
http://www.faqs.org/rfcs/rfc3820.html

